Microwave and millimeter wave fiber/radio systems are a very attractive option to realize futnre broadband access networks. In these hybrid radiohber systems the microwave or millimeter wave data signals are modulated onto an optical carrier at a central location and then distributed to remote base stations using optical fiber [I]. It is expected that such systems will employ Sub-carrier Multiplexing (SCM), in order to overcome problems associated with mnltipath fading [2], as well as Wavelength Division Multiplexing (WDM), to allow different base stations to be fed with a common optical fiber [2, 3] . In such a system an optical filter at the base station will be required to select one of the wavelength channels carrying a specific SCM data signal. One of the main problems in developing hybrid radio/fiber systems is the need for an optical Single Side Band (SSB) signal at the base-station in order to overCOme dispersion effects in the transmission fiber [4] . In OUT work we use direct modulation of a laser diode to generate the SCM microwave data signal. We also use the WDM technique to generate a 3-channel optical Double Side Band @SB) signal with a channel spacing of 50 GHz. We demonstrate that by the correct use of a simple Bragg filter at the receiver base-station, we can not only select out one of the wavelength channels, but also eliminate one of the sidebands in order to overcome dispersion effects in the transmission fiber.
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The experimental set-up used is presented in Fig. 1 . A 155 Mbit/s NIU data stream fiom an Amitsu pattern generator, after passing through a 1 17 MHz low pass filter, is mixed with five RF carriers centered at 18 GHz (with a channel spacing of 450 MHZ) to generate five BPSK data signals. The SCM signal is subsequently split into three ways and used to directly modulate three DFB lasers (modulation bandwidth >18 GHz). The operating wavelengths for the three lasers are 1549.9,1550.3, and 1550.7 nm. The laser outputs are combined using an optical coupler and selection of one of the optical data channels is carried out using a Bragg filter in conjunction with an optical circulator. The filters used are designed specifically for WDM systems with 50 GHz spacing, and have reflection bandwidths of around 0.35 m After selection of one of the optical wavelength channels (1550.3 nm) the signal is then detected using a 50 GHZ pin diode. The down conversion of the data channel is conducted by m i x i i the SCM signal with an 18.5 GHz local oscillator. Fig. 2 displays the 3-channel optical data signal after passing through the optical coupler, and the demultiplexed channel. We can clearly see that only one-side band of the central channel is reflected by the filter. Fig. 2(c) shows a reflection orofile of the filter used. To completely examine *e system performance we characterized the Bit-Error-Rate vs. received optical' power for the down-converted 155 h4bit/s data signal at an RF carrier frequency of 18.5 GHz (central WDM channel). The influence of third order intermodulation distortion (IMD3) wasverified by measuring BER for two cases: equal channel spacing (IMD3 falling into channel frequency band) and uneven channel spacing (IMD3 out of band). (Fig. 4(a) ). We can see that IMD3 causes less than 0.7 dB degradation in system p e r f o e c e . Fig 4(b) displays the~system performance for the central WDM channel, when the: three optical. channels are multiplexed together, and also displays the back-to-back case (185 GHz, electrical channel). We can see from this plot .that the degradation .in system performance, due t o 
optical chandcl back-to-back (circl&).
To confirm that oui demultiplexing technique does indeed overcome dispersion effects in transmission fiber, we have inserted a 12 lan length of standard single mode fiber after the optical coupler that combines the three wavelength signals. This fiber length has been determined to be that which minimizes the received power of the DSB optical signal due to fiber dispersion effects [4] . Fig. 5 displays the received eye diagram after propagation through the transmission fiber for (a) SSB and (b) DSB signal: The received optical power level is -10 dBm and by comparing with @e eye diagram in Fig. 3 we can see that the degradation in system performance due to the fibE is negligible. f in ~ this paper we have ;demonstrated a hybrid WDM/SCM based radiolover-fiber distribution system employing direct modulation of the laser transmi@s followed by a Bragg filter at the receiver base station.;
This work showsthat it may not be a necessity 6 generate SSB at the transmitter in a radiohber system incorporating WDM technology, as optical filtering at the receiver base station may be used to overcome system limitations imposed by DSB generation at the transmitter, in addition to optical channel.selection.
